Abstract. In ocean military actions, there are many environmental factors to influent the military decision. In this paper, the fuzzy C-means(FCM) clustering is used to evaluate the influents of ocean environment, including sea winds, sea wave, sea current and the sea surface temperature gradient in military game. To different military application, the influence coefficient are different, in this paper a weighting exponent is import to estimate the influence grade of the entire ocean environment. The experimental results demonstrate that this algorithm's utility in the classification of ocean area of military game.
Introduction
In ocean military decisions,the ocean environment including the atmosphere and hydrographic environment is especially important compared to the other military actions. For example, the sea wind and sea wave have a large influence in the operation of ship, the temperature gradient always decides the location of ocean fronts and meso-scale eddies, which can have a large influence in the operating and precision of sonar. The sea current and the meso-scale ocean features may influence the blow efficiency of undersea weapon, such as torpedo and underwater mine. The sea current, sea wave, sea wind and the meso-scale ocean features may also influence the lunch of the undersea guided missile.
To find a method to analysis all the ocean environment factors and decides the best military operational sea area is an important subject in military decision.
In this paper, the ocean environment information is obtained by remote sensing ways, including space-borne, airborne, and fused remote sensing data. Then the fuzzy C-means clustering method is used to analysis all the information, clustering the factors and finally divides the authorized sea area into several areas, which leveled the fitness of the military action.
The Fuzzy C-means Clustering
To the data set formed by N p-dimensional feature vectors, that is, } ,..., , {
The fuzzy c-partition of the given data set is a crisp partition matrix ]
The aim of the Fuzzy C-means algorithm is to find an optimal fuzzy c-partition by evolving the fuzzy partition | | ij u U = iteratively and computing the cluster centers. The clustering algorithm is based on a least-squared criterion [1] :
Where U is a fuzzy c-partition of data set X,
is the membership of feature vector j x to cluster i c . It means that each vector j x belongs exactly to one of the C clusters. It satisfies the following constraint given by Equation (2) and (3) . 
is the weighting exponent on each fuzzy membership, the larger m is, the fuzzier the partition. When 1 = m , the fuzzy C-means Clustering is the same as the Hard C-means Clustering [2] [3] [4] [5] . The FCM algorithm tries to minimize m J by iteratively updating the partition matrix using the following equations:
As the GLCM statistic elements take different weightiness in instrument corrosion, we must treat them differently in clustering. So we can define an weightiness vector w . In this paper, there are four elements, so the weightiness vector has four elements too. And the vector satisfies the constraint 1 0 < < n w ,and
The distance can then calculate by the following formula:
Remote Sensing Ocean Information Clustering Algorithm
In this study, there are four different ocean elements namely the sea current, the sea wave, the sea wind and the sea surface temperature gradient. All the ocean elements are collected by remote sensing and turned into grid images. The aim of the clustering is divide the ocean area into several classes, each of which has some similar influence to the instrument corrosion on the ship and the weapon operating on it.
The clustering algorithm is combined with the following steps:
Step1: Determining the number of cluster c and m-value, some researches [6] [7] [8] . Step2: Make all the ocean elements into one dimension along the longitude, and get them together into an X array by rows. As there are four ocean elements, the row number of X array is four.
Step3: Make up an original fuzzy array Step7: Calculate the distance of every element between 1 4 ( ) 
Military Decision Analysis
In this paper, we use four kinds of remote sensing data, including sea current speed, the sea wave height, the sea wind speed and the sea surface temperature gradient. They are pretreated and statistic by times. Here use the assembly average of March from 2000 to 2010 and the sea area of them are the longitude is from 105° E to 145° E and the latitude is form 0°N to 40°N. The assembly average sea wave height of March is shown in Figure. 1. The assembly average Sea Wind is shown in figure. 2. The assembly average Sea temperature gradient is shown in Figure. 3. The assembly average sea current is shown in Figure. 4.
In figure. 2, there are some abnormal area belong the shore, because we can't use the remote sensing data to reconvert the wind speed correctly. To some military use, for example the operation of the ships, the sea wave and sea winds may the main influence, if the weight of the sea wave is 0.8 and the sea wind is 0.2, the cluster number is 4, then the cluster result of the algorithm stated in is paper is shown in Figure. 5. The target area is divided into four type of areas, use four different color to mark them, the number one areas use dark blue to mark, the number two areas use blue, the number three use yellow and the number four use dark red. Because of the abnormal data in sea wind speed of shore, the fourth area of the clustering can be out considering in military decision. The smaller the number of the areas, the better the environment for the ship operating.
To some other military use, more environmental factors should be considered. For example, the lunch of the undersea guided missile. All the four factors stated are included, if the weight of the sea wave is 0.5 ,the sea current is 0.1, the sea wind is 0.2 and the sea surface temperature gradient is 0.1, the cluster number is 4, then the cluster result is shown in Figure.6 . Because of the abnormal data in sea wind speed of shore, the fourth area of the clustering can be out considering in military decision. The smaller number of the areas, the better the environment for missile lunching. 
Conclusions
In this paper, an automatic subsidiary military decision analysis system using remote sensing information based on fuzzy C-mean crusting is proposed. The weight of different environment in the clustering algorithm is just simply analyzed. In the following studies, we can use hydrodynamic model and other coherent theory to calculate the influence of the environments more accurate. The experimental results show that the algorithm stated in this paper is reasonable and has great potential in subsidiary decision analysis
